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- it; Zn : : 



zing .jrouf s in t he t it::;, 
rose sen a t u r mc c or: .12 t i c n 



^ur ves -r^ det d . bv i * er. at i v^ our ve At tin';. 

the titrn. curve ."A human insulin :. s 2 n : .; 'n eem.ent vAti. that- pi^uic:-, 

i. r ^i; l the s vim oi anpert urbea r i t rns . or the . euist it uent i en ^ " i r = cj groups am 
yields an appai t?nt i so Ionic p.;Arrt o: :, . . "Acer nonuenat u: ing eon ■ ii r. i c; :s 

ca rboxylat e residues of human insulin ionize In the oxneot. ed reiic:. . 
Consequently, 1 carboxylut e i on i za t i on is nias ked and the apparent isoioni 
point is located at pn G.4. (A.: a r el a t : on D-neen ionization birhdvici <^ ra A 

insulins and of dl.1. native insulin. Titrn. _f an unusually sol. species 
B^l-Phe .fwdarw. His, shows that pot. n. is not responsible tor the masked 
.arDoxyicS^ ionization or native . u . 1A : rns. c: mutants B.Ia-..Aa 

. t-Aarw. Gin ana B9-Ser .fwdarw. Asp show u.c the rrasnea ionization 
probably originates front mo nc rr.e r -mo:: one r interact ions in the insulin 
aimer. Thus, the 31i-Glu side chain is responsible for the masked 

11061-68-0, Human insulin 72751-52-1 116094-26-9 
128548-64-1 

(ionization of, mol . structure in relation to; 
ANSWER 11 n F 1^ HA'CsT r T ^-aAAA'AT 1 '" w ' w_1 A "A 
1.1 0: 1867' 5 

•ihd zinc ions w : *: h. t re : -u. > i cc : A c-^i - ; '. at 
Markussen , Jan; A u.c : s , K • . : ; H c . ; i :• • , ' ' 
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PK 1 9H7-946 I ; ;870222 
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Insulin ^erivs. having a res. 9o o :• ;c:^ are! wit. P ' :. o or human insulin 
at neutral pH are used to prep, sol.ns. having prolomod insulin : " i n . 

Glu, neutral ammo acid; X = Thr, Arg, Lys; Y, Z -■■ amino acid in which an 
side -chain Nil 2 may be acylateo and any side -chain OH may be alkylated; m, 

• . Pa:.. _n , a : . c ' • • . . p.. a . ± ,;; i( j99; tnari human insulin at ph 9 

I.*-., a ; .: ; a : • amino aora in human insulin is substituted in the B27 
position a rid /or a n^ut. iai amino a • : ; L s inserted .in tue A 4 , A iP<0 PM -. , 
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(prepn. of, as ant i di abet i s ) 
11061-68-0DP, IP:::. c. in:-; I : r. , n. : : v 
PL: PREP ( Preparation) 

(rrepn. of, as ant idiabe^ i :s) 
120249-72-1 120249-74-3 120249-75-4 
120249-76-5 120249-77-6 120249-79-8 
120249-80-1 120249-81-2 
v< t . ■ v^c'v i p (i t : i n t ^ 

( t ranspept idat ion of, i r: prep:;, el hurr.ar: insulin ^u.:l.ob 

H ANSWER 12 OP 17 HCAPLU5 COPYRIGHT 1 20'X' ACS 
1988:^96998 HCAPLLPS 
10^:1-9699:4 - 

Soluble, prolonqed-ae t i riq insulin derivatives. II. P-qree of 

protraction, ■ oyo t ai 1 i Vcioi i 1 1: y and oherv.i'val stability ■ vt iriouli: 

substitutea in positions Ail, PI 3, B23, BP 7 md P 

Markussen, J.; Piers, I.; tiuuaaard, P.; Lanqk.uaer, P.; Nereis, 

K.; Snel, L.; Soerensen, A. R.; Soerensen, P.; Voiqt, II. 0. 

Novo R^os . Ir:sr., Baqsv,ierd, 2sP0, Pen . 

Protein Eng. (1988), 2(2), 157-ee 



Enqi i sh 

It was previously demonstrated that insulins to which pos. char'" 
added by subs <■ : ~ \: r i :c: PI'- Cue cu - ; C : . . ' : . • • :■ ■ . : ,■ 

':.:>- uu : u u. . : -,_,r i y aai- i^scjia-r, una oy JorocKinq t\ 

C-t trrmma I earboxyi qroup or t: he B- chain by ami da t ion, featured 
prolonged absorption trora the subout.is ct rabbits and pics attei 



control i:; di abet i cs by ..: ::or> r.:e.i:,r;,.;.l'.: iv-ry Lms.ii insul i n . 
TT 11061-68-0 117442-95-2 117442-97-4 

117442- 99-6 117443-02-4 117443-05-7 
; : Plod hi . u .x ^ study.' 

: i ^ i n aeriv. : ! • • • n : e : , y b i : . ...A, :<A<div>-- T . c i-rmn. ib'T.as^: : 
IT 117442-94-1P 117442-96-3P 117442-98-5P 

117443- 00-2P 117443-01-3P 117443-03-5P 
117443-04-6P 117443-06-8P 117443-07-9P 
117443-08-0P 117443-09-1P 117443-10-4P 

Kb: hhN {::y::t h-t is pi < a a r <d ; t. : b ; bhhh a d i : . . 

(prerr. . and biol . ^ 't:v:ry a:: :i rrorer: i — . : pr ol.;n j-d-adt in:p) 
hi 7440-66-6, Zinc, biological studies 
Kb: BIOI. [Pi n]nqi.r r3 l o^-iy N - 

( subs t i t. ut ed insulin 'iviiv:;. : d .si . u.: ! dvi:.y ,s;u s * ; : . . A . in • be : n 

+ o) 

v Abowhh is ob r; hcaf:./A:. ;?Vr-.idH': b,::/ a-:\: 

AM I so c : b .j4 a a hCAPbbb 

i a ^ : i c a 'ii ■ o 

Tl Monomer ic in s uiins obtained cy prot e in er.cpir.-er i nn arid thf-i r irti>dicai 
iii.pl i cat i oris 

Ad Brange, d.; hibel, b.; Hansen, ,T. r . ; Dodson, b . ; Hanson, M. T . ; 

Havelund, S . ; Meibera, 3. Morris, b.; Morris, K . ; r-> + ai . 

db Novo Res . Inst . , Novo Alle, bagsvu^rd, dK-sA v A0 D->n . 
GO Nature (London) (1988), :< M : (hi ^ ^ , 6^--2 

COD EM : NAT U A3 ; ICON: POh-- — .A. 
DT .Journal 
LA English 

Ab By single amino-acid substitutions, insulins- v;ere propd. which are 

essentia, rr-onorr.er i c at c -bar ira seat ; so 1 \ :s:.;: . ; ... . o :;Ai; ana wnioh :.s:e 
iarqeiy preserved their bioi . activiry. The se moricmo r i s insu I i ns - t r e 
;bs ri-.u • • : i ; : ;. • • • : d.Oo . :. : ro rA,.r 'sr. in- pr<-s^nt 
: o in: . : . . . . : r . bo- y ;i- ' o • : • ' : • ■ g . ; . : ; . v . h ; s . L .rcd c 

patients a more physiol . piasira insulin crof :1»: at the time ot meal 
o on sump t i. on . 

IT 7440-66-6D, Zinc, r-orrr >->:es w— h i n - : 1 i n 

rr.i , i > ' : * ... i -. : ' ; 

(bioavailability arid biol. activity and sell assocn . of) 
IT 11061-68-0 11061-68-OD, zinc ocmplexe-s 
12584-58-6D, zinc ssrol'so-s 55599-09-2 
111479-48-2 116094-19-0 116094-20-3 
116094-21-4 116094-23-6 116094-25-8 
116094-26-9 116094-27-0 116094-28-1 
116094-29-2 



P- /hair. a:s:i sy b 1 e Asi : ;.<„- >or::.: na . r „ >:v. c .._ o: ■. : t : . - • P-an^ i r. . 

- \ i Pi _. r r : : :c:su^.in is / ::. • : : : ::. : .i ' v: : : : s : h\ s . A. 

Ivveis. Siiys^iy : ' : : s: . ss . . : se i v. - . , ::. on i :. is - :• is ;s : a.:.:. 
: :. t h-- -cssi :s:s or : P - -ha i :., h: s ve ; : : . . :. s : : :. vivo, : :. 

Oart i rul^r i: the Cdicoxyi qrcup i.s iolvCM-a . Tim: pi oioibiod-aet in a 
hydrcpni 1 i c insulins crystal: ize instant iy when r he pH is adjusted to 
The prolonged i^ic- is ,s c .r-s f a this : • a n--se b~ e:ys*;n. • : n- • 



wit:, .i soly., whi eh ::. e; ; •• Tc'ss s e • : : :y 

Zn ions . Hydi of. ncbi r i nsui. inn ha v*- a f si ss- s a n 
of the site or sib:;;titutio!: evoo .1 I th^ d<-ii\c is s 
Some .:< - r : vs. . vs. - : • • prepd. f 1 on; per sine s..o. is so * : 



eases o 
. i : .1' • : 

C r seo : : 



N-t original P-ohai r: 



;bst i 



mso^ ms 



n t 
p*. : 



v-.-l .:. sy a ..syne.. : . 
- : : s.v. ' i by - ypT i ■ 
-lis: die. i v. The ~A sd. 
; • h c. ooros; L- nor 
; b s t a :i t i o i ier ts. i o i a t. i. o n 
i : as ' nin Sa.;- -o : in*- n 



b.i osynthet to sinyle-cna .1 n insulin : : • • • o s : , 
" siris: r-pt i daf icn r • e so : is : T Av-> doubb- '1 is: 
bleed ■jiucose iiwerirc in ♦ he rabbits fi-. 
0-t ertiirai p.- chain sobs f i t ut i on re suits i r. : 
oioi. potency. An , • , P • s f-.sr r hs- ' • : s • • " t" ; 
qiuoose oata is ust-i r o coi::pare tho : : ;s a ins . 
12584-58-6, Por<:ino insulin 98743-24-9 
Kb: BIOL {2icie jic.il stuciy 1 

i.i'C . po opn . noi, . is to r <..• \ •. s.aoo a-" i n i a»;i i vs . 
113190-02-6P 113iyU-03-7P 113190-11-7P 
113190-13-9P 

RL: ROT [Reactant ) ; S?K (Synthetic preparation; ; 1 Rbr , 7 r -par nt io 

(prepn. and deprot oct ion ot; 
74870-09-OP 80449-79-2P 81959-12-8P 
97396-48-0P 110068-63-8P 110068-65-OP 
110068-80-9P 110084-28-1P 113189-92-7P 

113189- 96-1P 113189-97-2P 113190-00-4P 

113190- 01-5P 113190-07-1P 113190-08-2P 
113190-09-3P 113190-10-6P 

RL: STL (Synthetic preparation) ; FRET (Preparation) 

(prepn. and protraction and or ys t a 1 1 1 zab i i 1 1 y o 1 , as pro lonued 
insulins) 

113189-88-1P 113189-89-2P 113189-95-OP 



; r r • : n . c-ci : ■.. r : s s : • \ - r : : r . - n : 
113190-14-OP 113314-96-8P 113610-16-5P 

RL: SPN 'Synthetic preparation); RRRP (Preparation) 

(prepoi. and t ranspert i s --r. \ o ■ :" , o- ' * • * • : 
113190-12-8P 

RL: SPN (Syntherit- cniaraUir.) ; PRRP ( P: ep^a r. c. i on) 
(P'rep-n. of) 



Markussen, Jan 

Ro: . i.C . Ar; i . 
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1 v b 7 - i 1 3 7 
i : .i - t; - I ; 7 / 0 
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1 ''-is 7- H B 4 7 i 
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iraqmonrs, resp. ; £l-E-3 = ulu, neurra, 

with £ r.^lcn ^-d i nsuL.in u''U,;ii, 
contain Znz ♦ , preferably ^ T 7-.: en 



wure nerd. 



1 ^ o f .:> 



7440-66-6, Zinc, : 



11061-68-ODP, 



12584-58-6DP, 



. . . . : . : , .:. ; . .:. 81 95 9- 12 -8P 11 00 68 -58 -IP 

110068-59-2P 110068-60-5P 110068-61-6P 

110068-62-7P 110068-63-8P 110068-64-9P 

110068-65-OP 110068-67-2P 110068-68-3P 

110068-69-4P 110068-70-7P 110068-72-9P 

110068-73-0P 110068-74-1P 110068-75-2P 

110068-78-5P 110068-79-6P 110068-80 9P 

11006R-«^-2P l 1 n n p 4 . o q - r 



Markussen, Jan 

Novo Inc., P ; i.: v • •: '. ■ :. . 

Methods Diabetes Res. (1984), V;: 
Editor is} : Lanier, Jcsepr.; Zohi. , 
Y . 

0on r - r eno..- 
Eny i isri 

Methods die described for : r.*- s-i 
11061-68-0] i'rom porcine insulin 
d-s (Ala 30} porcine insulin 

rOUt -S) IS with Y : 



i ■ v _ : 1 

5i.er: * 



;i .in [12584-58-6; , 
39416-73-4 ; ( I ; r:v- 



12584-58-6 

Kb: BIOL f Ei ."d tmiA- i I -tuO\A 

buuman insulin prerrs fiend 
74870-09-OP 76688-23-8P 80449-79-2P 

': u. ^nd dec rc t - — i . n , : ) 
7440-66-6DF, occtplexes wo v h : use . :n 11061-68-ODP, 
zinc complexes 11061-68-0P 3941 6-73-4DP, 

zinc complexes 

RL : 7PN (Synthetic preparation); 1RPP ; Fr epara t i c. 

(prepn. of) 
39416-73-4 

{reaction or', with threonine est-rs; 

1983: 8177 HCAPLTG 
98 : 8 177 

Stabilized insulin : : •• : • ; : o . u s 

orange, Jens Noraen Veb aaara; Havelund, Svend 
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Fi " ? r?:=^ 

3 1 ' ' 2 1 - 7 4 ^ 

DK 1 '-.ib 1-414 



• : zinc 



pH bull i-i in -j aqf-nr which imaf not I or::; 



a: 



M'.ra. 1 . 4 Zn with a rc;:ai a.'tiviry or 

sola, was added 29.4 mq UaC12 nod "he c 1. r 
* : n . . ! • ! 2 : as (f p r i c a .i i y r ..■ i:, _ v : a ^ s . 
i nan 1 in/uiL in 2 .tines. 17- d-l scnn. U.-a7l2 
11061-68- 0D, zinc conipleroeas 

12584-58-6D, zinc a ! so n 

RL: BIOL (Bicloqical study} 

(::tabl' j (.'ornpn . contq. calem;:; c: i:o:u:;e^ 



1 : . j a ■ n - 



. s : t - (.: with ! i . i k > H t- 



j 1 1 1 1 v r o-t s r 



L5 9 ANSWER 1 OF 2 6 H CAP LUG 70PYR12HT 27.; 
AN 1^94 : (14 7281 H2AF2US 
2d 121 : 24 £581 

TI Structural Asyn.rtet rv ami Hal 1 -S 1 * - :• • • : 
1 raoi- t ion of th^ iriSui.it Hexamer 

: -nr., 17 u : . F. 

A s ' ;o L^iucheiMSt r y , University 

72 521-C 12 9, USA 
SO Pioohenist ry (1994), ( 4 4 ■ , y^-t7-,C' 

.. i Soar ua^ 
2 A Fngiish 

AP The zinc- i nsu.l i n hexamer, r ho a • o n j * j 



:• • , U. a • , ■■ ei f n 



hexamers 



hexamer 



and T : w; 



1 cu^ . .i. i'"..st - - ore r 



72751-52-1, I Rn-n so n 

RR: I R: ( Proper t ies } 

; insulin hexamer st ror. 
r r; , :1 v.- t i v i t y i n a 1 tester 



11 A new structural r yp^ n : zinc ih 

, .1 , R-.u i -human i.nsii! in 
A A Wang, Ra-eheng; Zenq, shonq -ha e ; 
t :'• Inst . Biophys ~ , Chin. Ao:ad. R ■: . 

R o e RrR, ; . :-c;;itcr cR : Ra 



1993 , ^ - : :1 



RARER: 19Y0AI 
Ao n fere nee 
E ; i q 1 1 s h 

The hexamer ic zinc insulin e * : o •* o : • "cos A 
[ A. 2 I , S o i j - h urna n insulin crystal represents <. 
S'jniOiiiicjt ioridi state { TRSRi 3 } , in which the » 
uuDunits a r e has ioa II y T M<s , except f o r a r.c 
tne coordination mode of zinc ions m trie ::e 
cnelate sites aoiopts a To-like type, tdteiy 
are all on the 3- fold axis a no Roth possess 

zinc ion A - are all occupied oy the res i an* 



sew typo or i >to J 
:t oronat icon a 1 pat t> 
■ :( o 1 ^,u stretch '-'-it 

zinc ions 

iig^nds arranqed 
o;iii;dtiw;i sites t 

nf I nqn I i n 



rn or 



orsi . R . ■ n< u hexamer ic coo. c . ' : : ' * u : - . 

i a tei ao:t tons between Asn-Rs and Zn [ 1 1 ; .shot 
factor for stabilizing trie helical con f err. c 
so ems likely that ttie T ~ ^to^orv- • • 

a new model tor tree investigation of the aJ 
A neutral org. moi . , 1 , ~ -dioxarse, p resent \ 
probably ^ ho ~o i i eoR r ; : Rt ; ooo:, sR c, 
hexamer so: : ; : .: :. : oo ; '■ . * :.■ ■ o o : o c : 



oi gn i ;. loses I 



;ic transit!' 



1340 91 -11- 5D, hexamer s , 



s : : r to : '. ' : o : . c . o /■. : so ; Zmc 
Hexamer 



n hexamer 



^r approximates tnat 



, a _ r u ...j . - n k 



hair; :esidur 



* : . • It hexamer, o :. . . • 

t::e Rt hexamer, ■ : : i ..u. t: 

*. ..' zinc ions 

• i : . ■■ i e :•: :. i b : ■ * v 



t.ne zinc ir; tic 
rrtn si;o fiile,. 
three wot. er mo ] 



ion, 



:?; uhecu a i , 
c - • zinc : 



Cessna ^'.'i.uii^ ion or i w o • o :' a. _n -mp ■ et :. u .; 
s r : . • e • - . Trie putative ; : : - .o-: : i , zinc bindinu s 
from the T.iwdarw.R t rarusi t i on -d : "orvo'o' : I r i u. cout...m, 
ion, but instead are t: lied with clusters oe oidered war. <~r m 
Trie r,b5ervatior] that the T-stote t rimer coiitalns zinc in but 
te f rahedral and octahedral geometries tins l.mr >■ c t arc. imp L 1 c . i * 
cs ^rpretdtior: o ! speot r os cop : i r-ch'. :o 
1 1 n 61-69-OD, Humane n.s^m, zinc co.mp i exes , 
hexamers 

KL: PRP (Properties) 

\ crystal structure oi , for TIRe n.c. f o r:r.,c. i or: wi + h dual so 
7440-66-6D, Zinc, complexes 
KL: BIOL (Bioloc icar study) 

(with: human insulin hexamer TsR.r, crystal structure ot) 



crui.ua t 1 . 



ANSWER i OR lb HOARL'Io < 
I a 9 4 : 7 2 2 HCAPLUS 
120 : 722 

distinction of structural 



..autra. R transition o: 
ioacy, Ltpji ; Krueaery 



J ourriui 
Enolish 



Re+:or; K, 
1993 , 



cad li-jand binding in ti 



insulin hexamers in the presem 
cased on exist inq exptl. information, 
residues 1-R of u^ R-rhuiu, i.e. \ o 



;f pueriolic iigands which 



. n v ( 



: zinc ;u : 



h<-?x arr, o r o 



1 : . • -m i o a 1 s r a c : 1 1 t y o :' 
■ rarrs r niin^r ions : r: ph 



A, -tu rhariii. Nora. (1992;, -i ( *'i ) , 
ttjDEM: APNOEE; IPr-h: 1 1 U f :-- : H n 1 
Journal 

o : . • • : .iijov^ pK 6 an ic : ! ^cvrrc di . A o i in i ■ i^.: : : v o ; :. 

to isoAsp arid Asp derl vs. The imbs- : : :• : ' '. o p.. 
; :o ; :oK.i roe . uip:.:. . -oarro.se/ rag r rsie ouiboryi >-:o.i.;-r: bond as t p 
•oorr per iQinq to a Id . ANG . ;i:cvcr,en + ot ^he -chain N- 4 er::.im 
dot e rniirdMt tor the r a t e c t P.: d~,ov i da t_ i :o:, a.; wo L 1 f c r. ri 



... l. i. o ; ai r 



the insulin. An amarnog thorite io 
A- chain takes place in rhcmboh< -c: 

forioortea catalytic action by several, :r • r -hexameric 

functional groups and Zn2--. Internvl . , s^valont 

i ^ amiUwlysis oy N - 1 -a r:;o na 1 s , .Leadirrq to isop- 

. a Ipsa . -chd i ri side-cnain amides o t* res Ldues tGnAl 



s .;. ... v. i.c-a v o 

.eaccea oy a 



;es with th 



react ions , 



ir.it iated by lys.is of the A7-B7 disulfide bridge, lead mainly tc 
or covalent oiigo- and polymers. Activation energy (Ea) for T rv- 
dealt i dat i on and the c:. : :. '. w : . ' or was : c. : t - 



c . a j ± 



11061-68-0, ' f or: c irvc 
12584-58-6, 1 r oiro i:o 
PI : rPl * r i ope 1 1 ies ; 

( decjrdn . of, in 1 orrnuiat lore , Kinetrc- 



11070-73-8, v 
:■: 62602-61-3 



A Iter i rg the 



1992 



Zn- : u s . • : . :. . i . : . hexamer : : ::. ; * 



11061-68-0, :: c. i us : i : :. 116094-23-6 
133107-40-1 133107-45-6 133107-52-5 
133107-64-9 144637-14-9 144637-15-0 



oep> . h i ocrieb . Mo i . Hi ^ \ . , 1 C: i v . 
riooo^bs* > y 1991 , Jl '" ' Z2:[ 



i:npcrt anoe ct the elect i' onic :-harac: tvr and bulk ot the t'^sirio:; 52 s siae 
snaiu both in direciirtj insulin i::t-cO'::t io:; with its reo-utoi i:-oho,e 
c.inirie hepatocy^es arid in net u . t o- nbi I ity t r i:is ui in t„ s-.d :-u5s.' :• . in 

wit hdrav;ai t toil nor electron denut iun to trie . bet a . -uron , ri.ni re: t tiri s 
I i^nci-recepror i at r r -b' r u: us in ' : u s/s , ■ ■;■ ':;:tj J. ae r oh \ e iattituue i. 
avowed r he bleoeuerit or Linear or seises si i ar'har :sa sc ':t • h- i o" " : 



nans ut position Bu.2 in readily aibcttrdai td durm j tn* 
neif-asnocn. ot insulin morion. far s , as assessed by anal. • \u si: 

sis side chain defines trn j euae ef ire-rub. ' :c ; * . 

103370-34-9 135393-09-8 135393-10-1 

135393-11-2 135393-12-3 135393-13-4 

135393-14-5 135393-15-6 135393-16-7 

135393-17-8 135393-18-9 135393-19-0 

135393-20-3 135393-21-4 135393-22-5 

135393-23-6 135393-24-7 135393-25-8 

135393-26-9 135393-27-0 




hi ophys . Chem. (1991 } , 



i:,r:gil:-:f: 

Mol . wts. arid wt . ci:s"ribur ion, 
insulins have been ireisuren 
2 iuj/:i:L by use of a ccrr.binu t. : oi 
s i z e - e :■: c .1 u s i c n i . : h i" o m a t o a . R e s 1 



ui fa;: en, Zn- 



S f V-' 



.. t e i 1. 1 in , t r aot c 



: t s . between r. n 



:; i or: turtle r anu 
and '/. 7.n i n s 



hexamer were found tor both zinc- : : 



n insulins. Zinc u : . : 
the di rter -hexamer enroll, e^nst . is appro 
t he presence of Zn than in its ab serosa, 
radius of s . 6 run, close *:.o the 
hexamer, was detd. from dy ramie-: 



hexamer, ;uu 



ono^. ^n ao. nyarouynarnio 
stdllcn size o i trn : : insulin 



24800-07-5D, hexamers, zinc 



uj ueo.it r ai so ins 



O.- .Or.: 



- . ^ : 1 e o i e 

The s e 1 1 - a s so i si a 1 1 on or zinc- 1 r • 



1991 , 



Zn- 



., Zn- : : 



, . -Zn : : 



Zn : : 
hexamer . 



1 <~> X ^ ™ ^ 1 



72751-52-1 



t u.^-::ee hexamer el 



ioi. Bi^-m. hoppe-h^ylei 1989 , B 
OBBN: BBHBBI; ZBSN: 0 17"7-^'.^"^ 



ror hexamer I. ^.:> r : T u:i r : r: c I n.r : insa. 

by Zn binding to BIO His. Go: wf : r .b" 1 e n 
pu^.i;.iuii Bd o by sid'^-dire ,r ed r:ur a ;ehes i 
:' j t;eiii:iq ^^rboxyLtt By amide ; : as, 

:orm. : • • i y upon , . } d :. . i.i Zn ions 

hexamer un ;ei '^;-.t-s : he Bo . : w jjrw . r *'" ; P.' : r' 

inducible only by additives 1'' 
Gin] Insulin hexamers 
n o f. dv anions, e v e : • 
f r cj n s i o i iti a t i o i"; o i in 

ions with "he Zn ions as their points 
attack, which preexist in the nenhoo 

existence only with trie trans form-it ion . Th-. 1 
nont rans f ortted hexamers, i.e. mots, with Bel 
chain U- terrtinus , rtust be related in a ay nam 
w k: ( i q e i ainrrd n q too struotor e i r : r he f. r a n s : o r n 
Zn ions. Gombi ria t i or 



: • o o * : : : o ; : . : : * : i > - Z n ions 

L i»:;iiin whion is an outcome of the dynamic 
influence of B13 charge on metal rinding at 
sin pie sobunic- in a hexamer w^clc B-ei ^ ; 



hexamer t 



n,o;vii BZn insuiin hexamer 
; lioru . aril one or pheno 1 i ' - to: 

on; thus be b too n: hi about B r i 2 wavs . 



e. na : n a 



i s 
r is 



so hexamer, 

t O r he BO I 



oy 



t eh de d 

Phenol 



i noro . 



a no s as 



ans : o rma 



7440-66-6, Zinc, bioiogi 



B 1 ( ) 



q i ca . 



72751-52-1 



hexamer . 



hexamer 



hexamer 



•* r an - - u : a C 



zinc iMi 



;t,ib.i iiz.. 



hexamer is read.iiy : : s * : : . s . . s u u. .. • • 

LPP st. ubies .shew :i.ar phenol mdu : 
(GinBl 3 } 0 { Zu2+- ) 2 hexamer arid in th 
Thus, i:,».rt;ai binding ; s :a-t .i : : • e • 

7440-66- 6D, Zinc, ir.su lir: hexamer 
PL: PRP (Properties) 

72751-52-1D, hexamers, coca it aria 



orrip 1 e xes 



HP : 



( Prop^rt res } 



G..uB13 sp 



DT 
LA 



ANPWER I i OF 2 b HOAiLbO ' 
2. jBOu 4 008 92 HCAPLLP 
1 1 1 : 692 

Wan, Zhuli; Liang, Porigcai 
I n sr. Bi or.-h y s . , Ac a o . Si::. , 
hoi. err:, oer . P ; Enrol. E ; . 
CO DEN : SGBSEF; T2SN: C;2 5 3- r 
Journal 
Enalish 

Li order t.o study the oioi . 



1988 , 



; 1 



- ' ha l h , 



itodel was adjusted and relmeu by using a s t eroo-.'hern . - r-s t ramea leas r 
squares program, assisted by manual revision or the ruod^l bas^d on t h<- 



•snains or both AI-(L-Trp) residues i p. the asyrs. unit worr- 
it was found that the Al-Trp residue of mol . 1 occupied t 
positions. Fr on: the results of rpe r h ree-d linens i ona 1 s + ; r 
r io. posed * ha 4- + de' 1 -zinc : : : s u 1 in hexamer ic r ' r:: -< 



won ( 
A/o disl 



raerod . 

mot 

it- 



84134-94-1 



zinc 



hexamers 



and 4-Zn orysra! : : ms c: 

th^ To and T *K 3 con format i< 
reduces the rate of ^equ-^:er. 

s.im- > ccem . ( - o mob r.r.owr: f o . 



-Zn 



hexamer . 



c + : : ■ 



1^1 i : : o + ems, 
r zinc ion 



sriown t o he 2 mod o t on s. * / 

r t j rpy are si mil a i ana niph 
order- in terpy and 1st ori 

cit. each zinc sites. Trie s 
rrder in + eroy at Low cone 



:.rj,e :i nc e f _ 
dr. hexamer . 



■rairu t 



i . : n a no a vu r .J at; 



i . . 1 rne 



a x rm.r r. mo , 



c: ! t.erpy) 2Znlc , 



coitions, the 



^ :. ■ ^ i l l a i. j\ ci 

Tritj strikinc 



coDrair.arior: or a /.n:"i t e r p y mo i . ana lorm-ri t i 
T3R3 conditions, the corresponding ma of i cm 
very si miliar and diphasic. Whm; compared tc 
second-order rate const . or the fast phas** is si ight ly 

: • (k = 0.03 s-lj and oecomes zero order in terpy. 

similarity between the Kinetic par a met eras shacs that the s.um p 
rate-limiting for the m .; " . . n at tm py with the Tib-- Lhaue t .ei i 
protein. Th^ kinetic results indimte a mechanism wnere oi:e of 
zinc environments per hexamer is transformed by SCN- . 
Thus, the slow rate obsd. under T 3 Rd condit 
rate of the SCN-- i ndaced 'conformational /cr- 



ape a 
r !--d- 



m 1 1 fa o d v v n e 



movai. of an 



rrom ti 



sal in hexamer ami 



7440-66-6D, Zinc, misalm hexamer complexes 
11062-03-6D, Proinsuiin (pig}, zinc complexes, 
hexamers 12584 -58- 6D, Pmm r: ^ : : zinc 
■ - ; .or hexamers 119970-48-8 

ehd rd\l ■ r 1 opert. I eS ) 

(conformation of, zinc-; mam ; domains in m 



;K S " 0 t 4 2 u 
'■K IbO^tO 
>K 160 4 6:'' 



. a\ i So ' — t j -i ^ 



wnien in soln. in rra- r-ri y ^ "J 
monomers, to provide a : a • * 
Pes-porit^pept:id^ {r2 6-.v. ) | 
i n '3 ii ;L aq . HOI , t hen a ml. 



.\:no ^^t e i n 



Dutt.' G- wmon was s 
puff, and 100 . mu . L ■ ■ 0 
through a single pull.. 



I I i S U i 111 U *: 



dm ..lu.lo t orea . 



:;roire i nsul in-Bh a -am i do (0 r in; 
,f S . O M h'; H / 'C ;1 ; ' 1 r. :o - I O 1 

dl 'hiC'l , HO L was ■ ;Oa-o + : o pH . 
'i u r ) o osit o i ■ v ■ o ru ■ i . tr i o u o e i r: y 1 



isal torniulat ion ooritq. sulfated r 



r orinulai: L-ci . Monomer 10 aes-rentaoer 



r. i ae ( : 



was cibbOibed faster 

Zn- Insulin Ossmoin; 

115038-90-9 

P.L : PROC (Process; 

J nonpar ent eral f 
39416-70-1 



arid more 



j:;i^ia . 



: sprodacihly * o o. hexameric 



12584-58-6DP, Ins a: is : . : , . . : o 

( p repn . and nasal for ma 1 a t i o n o i. 
11061-68- 0DP, r. r i s u - - ir:v'yr - 1 



97123-35-8P 



q r • a r. . at, for nasal admin l st: r a t ion) 
11061-68-0, Insulin { h u oo) 



r.-m . :o a r 



1986 



hexamers una hexameric 



744 0-66-6, bic logical e-aaia 
R h : BIOL ( Bio loot; cal >st tidy ) 

55599-09-2 



ci yet a i oqi a pen e anal ys i a 



, ^ . . ... , 



'J Kexin? TunybdO (a.a.-.qi: Lana . ho.; 11985), di'-x, 1 1x9-1] 

CODF.N: KliTFBU; ISS:;: ' ; 1 [ , -1 - ■ a .] ■» 
I " a r a a I 
A ixaiUeh 

a b.xcu^ aiyaLaia | b-aia a.:.o p i a; aaiu.m \ I ) I 100469-14-5 i w<-r>- 

oontox citrate and, except tor i. H , Cf t:::al conditions :cr areata:, arav 
wore similar for those tor pic msul ii: 2-Zn rhombohedi a 1 

the node of clo.se paokina of ' h • • hexamers of J ::. exit ■c-.-Llx :a:o 

differed considerably from that of 2-Zn \ : i insulin. Trace, 
partial conformation of trie I mol . was t'harxjed somewhat compared with 
Zn px q ixculix. 
T 100469-14-5 



LcVi ANSWER IB OF 2 6 HCAPL T JP f'OPYRTGHT 2 r '0 



An appiioat i on ct the rotation t uriet ier< rtet; hod ♦ c the Je^acxadc:: o 
crysta] st rucnire ot h_i-ae t: ; P o- i nc al i x- or i *. aa:; i i o: , oi ; ho re- m -on ■ ex x 



1985 



ix 99102-79-1 

-Zn -c •. x -d-- : x- 



hexamer 



zinc, 



-NARY KILE M RRATE1 : 1 LI 



I'.ru'.'ture s^.irch limit:"' nave nr».r ; in... 



a ill caide can tot 



111 ANSWER 1 Or 2 REG] 

RN 253597-48-7 REG 1 :'IG 

G N 1 : PR: n G tl 1 1 r ' 0 G r 

KG PROTEIN SEQUENCE 

101 30 



c r : c t: l n 



SEQ 



1 XVXOHLCGSH RVEAL YLVCG ERGEKYTEKX 



■TN 



253597-47-6 



21 



207519-94-6 



^ ^i.-.v.L.rA.. , .::>F- \\\\ 



50,29,21 



MF 



; ' p 



CA, ' 'APLUS , 

REFERENCES IN 



:LE CA (19(,7 TO FATE) 



207519-93-5 



51 , 30 , 21 



1 EEEEREN f, E. 
I REFERENCE:' 



IN FILE 



207519-92-4 KL ;i;'TLY 
insulin (human), ^EE-IIL 
o x o c h i ■) "; u r , - C 4 - y 1 ' - L — L L r : 



51 ,30,21 

icoaili-N < 



it L ■ 



b i a a e 



::e b 



EEQ 1 GI7EQCCTSI CSLVQ- 

ME 02 Hi 114 21 NGS 0*0 Sc 



I REFERENCE:- IN FILE C A FEE C 'IE'. 



ANEWEF -1 OF E ; FEE 
207519-90-2 RELICT: 



51 ,30,21 



207519-89-9 REGISTRY 

PROTEIN SEQUENCE 
51,30,21 

n.ultirhain 

mo Ji i. i c-o (n.odi r ic-J r i o: 



br iciqe 
b r iciqe 
b nciq e 



o ys- 



o i i ■: 
i : I' l 



SEQ 1 GIVEOCCTS1 r il FYOFENY N 

MF 02 7^ H4 22 rJoG Or 2 SG 
C I MAN 

FO S TN Filths: CA, CAPFUS, TORFTT, ' \ r " FAT FURL 
1 p £ p r p; ^ j r " E IN FIFE "A 'l^G^ TO 
1 REFERENCES TC) NCN-SPFIOFIC PFR1 
1 REFERENCES IN FIFE CAPLUG (l ; iC~ 



REFERENCE 



1 2 °> : 1 0 2 9. 



l.t'i ANSWER G OF t: , 3 REGIS' 
: N 207519-88-8 rF TF'A F 

iy.sinei- coil) (C 
FS PROTEIN SEQUENCE 
SCF 51,30,21 



51,30,21 



I .. -Ur > : . ; 
.1 : : :•• : : : i 



M F 



021' P K4 1 4 Nob nP ! 



<^ FLORENCE 1: I2a;K, 2c> 



FS 

SOI 



ANSWER 8 OF o< REGISTRY rY 

207519-85-5 REGISTRY 

Insulin (human), 2 ( ^B- [ N6- ( 4 - 

INDEX NAME) 

PROTEIN SEQUENCE 

51,30,21 

multichain 



-men v i i i a: 



or icige 



a : sc.! 



1 FVNQHLCGSH L V E A L Y L 7 C 0 F R G ? F Y T P K : 



207519-84-4 



;tf 



ANN W F K .i v ; OF v..- ^ 
207519-83-3 RKG 

Insulin ( Human ) , 
PROTEIN JE'v r -ENCE 
SI , 30 , 21 

rnul r i ciia li< 

mod i r i od {moditi' 



R EN I NTR': 
.. F T R Y 
2 ^R- [ NF- 



bri:iue 
; r : : : • - 



F7N v H L 



■] REFERENCED IN FIFE ^APF'R; { 1 nF7 To PATE; 



207519-82-2 



REFERENCE;- T ; 1 IV CR 



207519-80-0 RECIR'!'^ 
INDEX NAME; 

rrotein rea^ente 

51,30,21 



I i.it; Ei id- 



:EQ 1 EVNQHLCGSH LVEALYLVC" 

Tf; i - T VE"!' ir, Tr T r "AA YA T 



1 REFERENCES IN rl] 



H E EERENCE 



207519-79-7 



51,30,21 



207519-78-6 KF/.-I;r 

I j AMr. ; 

51 ,30,21 




T MAN 

SR (.'A 



1 REFERENCE: 

i reference: 
l reference: 



r t ■ r ti r E T 



.1 ^ ' 70 EA 



186003-66-7 REuINTR'i 
Irisulin (r.un.ar;) , ^9R- 



51,30,21 



175895-36-0 



t o 



E'ROTEIN SEQWENC 
51,30,21 



i oca 1 1 on 




: ioo brioot 



4f--0 



r A, CAri.":-, 



169535-38-0 R 



r ■ : o r. 
P - • - : : 



•^3 RROFF.IN FEvl-ENCF 
\;F 14 6 



: (. a, w-aRiRjo, :OX. 
... REFERENCED IN FIR 



EN 169535-36-8 REGIF'A 

(huirian} (9CI) ; ca : 
THER NAMES : 

m 21: FN : r T F r. 0 1 1 0 r '.' F • 
R PROTEIN RERNENCE 
'/! 145 



f jl AVEPF5NGTN NG RRFI NTT 



I AFT A, 



MAN 
CA 



169535-34-6 



LG:"i ANSWFF 20 OF :", ? RF- 
FN 169535-32-4 EFFIFTR 
"N Receptor, . c; 1 ph j . - I a 




: FENCE 



: 3 : YZ2 10, 



L(/- ANSWER 21 OF I < RFG 7 FTE V r :0 
FN 169535-30-2 F 7 F7RV 

i-iut.ciii wiin peptide isyrirnot 



( h u in a n A - c n a l n ) f u s i o n p i o t: e : 
{CA INFER NAME, 



r \ v; i * P i r. s u .1 : 



102 



140 



Rou ANSWER Ei OF r R RR r;: I ET RY 
RN 169535-26-6 RR:FSTRY 



[ ..i- threonine ] (human) (^ ( M) 
(ETHER NAME 3 : 

CN ^: RN: RSbUllUO'/ E RE 1 R : < n . -.:2 
RR'R 104 



'E Ensneci f led 



MAN 



AN EWER R -i '' E 
169535-24-4 



104 



169535-22-2 



104 



MAI! 



169535-20-0 regiggry 

GE R^pt i d». j ; Ga ,:: chrj rciiiyo<v : 
pror*-i:i w.i n P'd.r : dc 
with insulin A- chain 
B.- oh air: ! Y- dopant id a 1 . 

OTHER NAMES: 



104 



i i-iKAV E EVE RE IGFCWARtGYR RGEGGYEIEE EG 
hi YDuHLGGGHL VEALYLVCGF. GGFFYTEEGG RA 
01 NY.RA 



GEGAoAER F 



f| MAN 



169535-18-6 



140 



6 0 ANFWER FY OF [_i Y RFFTFT 
169535-16-4 r ;EaF7 G'TKY 



FN: IJSbUi i(>07 SFOIF: I r ■■ ■ .i j i ■ i 
if'xi; r us ion pro 



c-AKl'J? isoforTTi KILO 
PROTEIN FEQFENCF 
104 

0 1 YNQHFCFSHF 7FAFYF7CGF EYFFYTi KFF L-AKGIVEOrc YF I YF FY OFF 
101 NYCN 



REFERENCE !j 7F FIFE CA ( 1 * j 



REFERENCE 



169148-75-8 



' F r F RF^A"'?! 



169148-74-7 p.r.: ; : : yv R ■ 

;^A-2lAi, , i B-F : >R; - T r:i: 



an ;:a-f:a; , ; jh-293) -in 

f N- i N - [ N- I N - (N-L- . j : 
q ± u t .Li :r; y i > - A - a I a n y i j - 
FF-- F ROTE IN FV.OFF.llCF, 
F V A 60,37,23 

r-.odi t i'.-A lirnd: i i :: t i 




1 FFAFA.EA,RFV I A>H LCGF H IF. 7 FA 



" I MAN 

:jR OA 



169148-73-6 



SFn J 



fjffftfi c::;l 
m.-<; o u ;. Fe 



■TN F:. 



affwer ^: of 3 

169148-72-5 F 

Insulin (nurr.an 



if-na. 



F';L 51,30,21 

FTE multichain 
modif ieci in 



t ype 








dt-S' ' r iv.-t iO!i 


b ridge 


c:ys ": . 








bridge 










br ldqe 


Cys - 6 1 






ilia,. 


FEO 


1 FVNQHL^C^H FVFJO. 









CI 
U ^ 



H4F1 NbL 0';9 Se 



MAN 



3 REFERE'F'EF IF 
3 REFERENCED 'In 



169148-71-4 FF 



RN 169148-70-3 














' ' N Insulin [hur^ 


an; , 2'.;B- [Nt- ; 












r) xonexaaecyi 


! -L-iyi-jir.f.-] - i 












ES FRO 7 Fir; CERA 














. RR 51,30,21 
































'4 " ' - - ■ 










type 


1 O 7rU :o 












r > r" i d q e 














t-ridqe 


Rys-l c ^ 










1 .■ r i ci j e 


oriaqe 


Rys- t'j ' 


^ys-l I 




:i :. : 




t r : ci> je 



,r RTF Fil«: OA, CAFLER , C^ERIT, r ERAT 
2 REFERENCE? IK FIRE '"A 

R^REREECE I : : 'i2 : 7.<64 8 



169148-69-0 



51,30,21 



169148-68-9 KKSIo 



: , _ ' c 



51 ,30,21 

modi tied (r-iodi : d. cat 



v. i r - t c • i c 



■ II., nL I u 



1 'CVK 1 - ,f " Td T r d"d0'd 
d2 7 f ; H4 ] t:,. Nd" 00 1 0 0 



r ^ t m tt ; 1 , 



0 REFERENCES i: 

1 REFERENCES T' 



RE EE RE NO' E 



LOO ANSWER 0 7 Or' 0 ^ RFCOI; 
RN 169148-67-8 REGISTRY 



51 ,30,21 



EE EE EE IEEE 



ee 169148-66-7 e • : e : v 

EE J:.rii;li:j iiiuitiar.; , E'jB-iEt'-i 
t vrosy l ! - i -iy^iM^ i - ' '* f E I ! 

EyE 50,29,21 



bridqe 



Er id 



eeq 



LC 



-IAN 



SEN ti! 



N6o oec :.:e. 



CA, ^APEE 

1 EEEEEEECEE 
j REFERENCES 



F I EE 



. L'_, 1 . 

EAPL' 



169148-65-6 :■ ■ 

T n^ui i n ( hunian ) , _ _<^. 
diiodopheriy] ] -et yl i 



3_ f Kj b _ r r 4 _ ( A _y 



50,29,21 



169148-64-5 
50,29,21 




REFERENCE 1 ^ 2 : 2 r ^ J v ' r 2 



REFERENCE : 1 2 1 : 1 1 2. 



169148-63-4 



* 71 




REFERENCE 7: I7z:2^<b52 
}'•' E EERE! E'E ■■■ : 1 7 7 

REFERENCE 10: 1 3 1: 2 77 7 3.1 

. 7 16914 8-62-3 : .. E 77m 

F7 R ROTE IN G E 0 r 1 7 N 7 E 
7, E 51,30,21 



RE FFEE YCE i : I.:.: : 'A^-ir; 
REFERENCE :_. : . • : - -A 1 - 
RFFFEEN7E . : 1 A; : r: 7 7 4 ■', 7 
FF FFR.FN TRY 4 : l 7 R : IRE? 
REFFREN7E [ , : 1,;:, : 1 7 - - } ~ 
REFERENCE 7: 12 4 : 1 2 7 f; 3 R 
REFEREE 7E " ; : ;2 • : A.: 2 1 72 

EfY? ANSWER 3 OF [ . 1 * RE 1 ''' I YTR Y (>( >r 'YR I r: HT '. ' ; • 0 1 Y T 
RN 169148-61-2 RFC 1 7 TRY 

CN Ir;.3uiiii (hurrurA/ R7A- . i , 1 .\y - • o :. xy ' : 

uirnetnyietru.-xy; v-.irboi.y* ] - ROp ' CA INI. EE NAME ; 
FY PROTEIN SEQUENCE 
FOR 50,29,21 

NTE -;:h.iin 

nodi fied : rriocii r i ra r. ic n.s urispee : 



type 


Id 


\i 1. 1 ori 


de s • r : r t ion 


fc r iciqe 


Cys-"/ 




; . . • . . : A ; : : o - • 


:r; i 






■ r I no or: o :•- 


Fx F.i-p- 


- ' ' * v - — / ' 




;• i . I d j- ■ 



GEO 1 FYNQHLCGYH EYEARYRYCG FR77FFYYFF 

SEO I Y I YEQCCTY I CSL YCJLENYC N 

y,i- ■ 7 . v, ■ : : '■■ ' 1 ■ 1 ' ■■■■■:! y : _. 



YR CA 

EC YTN Files: CA, C A PL FY , TOXEIT, Y Y FAT FY EE 

7 RFFFRFN^FC T Y F T AF >OA R. i 'u'7 r rn RATE' 



2 REFERENCE- 



169148-60-1 



50,29,21 



REFEREM' 1 

referent 



RN 169148-59-8 RFC 

ON I r '.sui in ( huir.-j } , 

fame } 

FS EROTEIF TFT-FFOF 
SQL 50,29,21 

FTE It i-h^ i:: 




/. - I . , 



REFERENCES IN FILE r 'APE M F ']^6'. 7 To 



169148-58-7 



50,29,21 




169148-57-6 BBB I"B7r V 
( I A- 2 1 A ) , f 1 B - 2 9 B ) - Ins o ] 

50,29,21 

rr.u: t i rh.-iir: 

:i;od.i t iod (irva.m f i -v.it ion. 1 





RF F 



LnO ANSWER 49 OF 5.3 REGISTRY 'FY- YR. .1 ' RFT F AF' 

RN 169148-55-4 RE9ASTRY 

FN (1A-21A) , { i B-2 9P ) -Insulin (human} , F V>R- [Mb- ( i -decy ! ) 

RS R ROTE I N SEQUENCE 

SQL 50,29,21 

NYE ::. .; : : :. 

nioaifiea ; modi l i cat i oris uiispec .1. r J.. * ) 



l.ype 



SEQ 1 CI VEQ^CTS I CS F YQl.F N VC I -J 

RF 'FF6 3 H''94 NF4 C ) f, FF 



51,30,21 



.60 ii 



REFERENCE 



OTK: 



120177-51-7 



; 4 4 4 4 r ^ 0 0 9 i -He - : i *~ r ■ : 



EO I" 1 ROTE I N i 
SQL 50,29,21 



r ype 




I C I VEQCC TS I CCLYcNEN Y f 
.217^6-3'3-h, 1 7 0 r > *" 7 -8 1-4 , 



c r MAN 



REFERENCES IN r 
REFERENCES TO N 



REFERENCE 



- : \i t i \1 



Cli Hi:n:uiir: R 

CI I Insulin , Ce r\_:cp i t. r\-c\.::- :\ i ;t , 




!< ' . fwaarw. I:'"- -disulfide 



CN ultidpricine 

FF FFOTEIF FE'^FFFF'F 

FOL 51,30,21 

FTH multichain 



Mi sailing c; 



a,je 



type 



i . r" i i g e 
or idae 
b i" i d e 



3EQ 1 FVNQHLCGSH LVEAL YIV^C F 

3EQ 1 GI7EQCCT5I C5 LYQLENYC F 



CGCHEM, FDFF, FIGFilFlF 
1 17 1 F F ? , X PA rn f T p t ; 1 p n ^ j v p p 

; * i- i ^ c n t. a i n s nunc-ric ci 1 1 
0 1: h e r F purees : E 1 N E C 3 * " , W H 0 
( * *Ent-r niEMFIFT Fii*.- : or 
.1 ir tt r, 1 " > 1 r * - r t * v 



IRFGNL, FEFGFAT, FR 



ioU, 



';RFGF PEAT EG , 



EMBAFr 



3 9 ANSWER 1 U 
:: 23713-49-7 



CN 



. i nc Ai va A 



Z: no ( Z * ) 
Z i n c ( 1 1 / 



cf 



Zn 



if: pat, if: "CP, nic 

( * Y 1 1 e i.\ )rii -a iris n 



I" * REFERENCES T- NAN- S I EI 1 1 FI " PER I "AFC ICES I 
3090 REFERENCES IN FILE CAPUTS (1967 TO FATE } 



REFERENCE 3: 134: 100 U 




i - 1 C E ■ ■ . 
V.E RE A' 

1 1 CEE , 



TOXLIT, TELEA, 



;, ATFl T L E , VET M , 



M IEE( TC-1EE, 
E , Eli EE*, 



Enter- C HEME 1 ST 



Zn 



10 3 n b REFERENCED 



NON-SPF.r; FTC DERIVATIVES IE FT EE 



